Quantitative and morphological studies on the influence of zinc deficiency on the liver of pregnant rats.
The effect of zinc deficiency on trace metals in the liver, spleen, kidney, pancreas and duodenum was investigated in the control and zinc-deficient rats at 17 days and 20 days of pregnancy. Zinc-deficient rats fell into limosis after 5 days of pregnancy. The contents of zinc, iron, copper and manganese in the maternal tissues were measured by colorimetry with 5NPPF. The morphological changes of the liver were observed by light and electron microscopy. The contents of zinc in the pancreas and duodenum were less in the zinc-deficient group than in the control at both 17 days and 20 days of pregnancy. The contents of the copper and manganese in the liver, kidney, pancreas, duodenum and spleen, however, were not significantly different from the control. The contents of iron in the liver, spleen and kidney in the deficient group increased greatly at 17 days and 20 days of pregnancy compared with the control group. The combination rate of transferrin with iron also increased significantly in the deficient group. Staining with Berlin blue or Turnbull's blue showed intense reaction to iron around the interlobular connective tissue of the liver in the zinc deficient group at 20 days of pregnancy. Ultrastructurally, the liver of the zinc-deficient rats showed the decrease of glycogen granules and increase of lipid-like granules and lysosomes with various sizes and electron densities. These findings suggest that zinc deficiency causes the increase of iron contents in the various organs during pregnancy, and that there is an intimate interrelationship between zinc and iron in the metabolism of iron during pregnancy.